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[bookmark: _Hlk169857253]Fig. S1 | Correlation Matrix for Depicting Interrelationships among Potential Variables Influencing Canopy Height in Global Dryland Forests. This correlation matrix illustrates the interrelationships between various potential factors, including climatic, soil, topographic, disturbance, and anthropogenic variables, affecting forest canopy height in global dryland. The values of the correlations are represented by different colours.
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[bookmark: _Hlk169857283]Fig. S2 | Distribution of Dryland Planted and Natural Short-Forest and Tall-Forest Types at the Continental Scale. The map depicts the types of forests in drylands, indicated by dots with different colours. The dashed boxes show statistics for four dryland forests of each continent. The background of the map shows the distribution of climate zones across the global drylands.
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[bookmark: _Hlk170934472]Fig. S3 | Environmental and Anthropogenic Characteristics of Global Dryland Forests. The frequency distributions illustrate the distribution of dryland planted short-forests (depicted in dark-red), planted tall-forests (depicted in dark-blue), natural short-forests (depicted in bright- orange), natural tall-forests (depicted in bright-blue) of precipitation (a), temperature (b), soil (c), disturbance (d), topographic (e), and anthropogenic (f) characteristics.
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[bookmark: _Hlk170250781][bookmark: _Hlk170251250][bookmark: _Hlk171626457]Fig. S4 | Effects of Environmental and Anthropogenic Variables on Canopy Height of Global Dryland Forests (Supplement to Fig. 4). The scatterplot shows the effect of the remaining 17 variables, including precipitation (a), temperature (b), soil (c), disturbance (d), topographic (e), and anthropogenic (f) variables, beyond the six presented in Figure 4, on canopy height changes in planted short-forests (depicted in dark-red), planted tall-forests (depicted in dark-blue), natural short-forests (depicted in bright-orange), natural tall-forests (depicted in bright-blue). The effects are expressed through SHapley Additive exPlanation (SHAP) values (impact on model output). The solid lines are fitted using Generalized Additive Models (GAM) based on SHAP values with the variable for each of the four dryland forests, respectively, and the shaded areas represent the 95% confidence intervals of the fitted lines.
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[bookmark: _Hlk171698979][bookmark: _Hlk170252200]Fig. S5 | Determinants of Forest Canopy Height in Drylands at Continental Scale. The determinant variable is the environmental or anthropogenic variable corresponding to the maximum absolute SHapley Additive exPlanation (SHAP) value for each pixel (refer to Materials and Methods: Assessing the Impact of Current Forest Canopy Height for details). The bubble size (consistent in scale, as demonstrated in panel f) illustrates, in order, the proportion of determinants of planted short-forests (shown in dark red), planted tall-forests (shown in dark blue), natural short-forests (shown in light orange), and natural tall-forests (shown in light blue) along canopy height in drylands under Africa (a), Asia (b), Europe (c), North America (d), Oceania (e), and Europe (f). These bubbles are displayed in smaller sizes on the top layer. The colours of the bubbles correspond to the four dryland forests. Refer to Table S3 for the full names of these variables.
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[bookmark: _Hlk170252562][bookmark: _Hlk170252374]Fig. S6 | Determinants of Forest Canopy Height in Different Drylands Forest Types. The determinant variable is the environmental or anthropogenic variable corresponding to the maximum absolute SHapley Additive exPlanation (SHAP) value for each pixel (refer to Materials and Methods: Assessing the Impact of Current Forest Canopy Height for details). The bubble size (consistent in scale, as demonstrated in panel c) illustrates, in order, the proportion of determinants of planted short-forests (shown in dark red), planted tall-forests (shown in dark blue), natural short-forests (shown in light orange), and natural tall-forests (shown in light blue) along canopy height in drylands under intact forests (a), Woody Savannas (b), and Savannas (c). These bubbles are displayed in smaller sizes on the top layer. The colours of the bubbles correspond to the four types of dryland forests. Refer to Table S3 for the full names of these variables.
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[bookmark: _Hlk170252545]Fig. S7 | Determinants of Forest Canopy Height in Drylands at Climate Zone Scale. The determinant variable is the environmental or anthropogenic variable corresponding to the maximum absolute SHapley Additive exPlanation (SHAP) value for each pixel (refer to Materials and Methods: Assessing the Impact of Current Forest Canopy Height for details). The bubble size (consistent in scale, as demonstrated in panel d) illustrates, in order, the proportion of determinants of planted short-forests (shown in dark red), planted tall-forests (shown in dark blue), natural short-forests (shown in light orange), and natural tall-forests (shown in light blue) along canopy height in drylands under Tropical (a), Subtropical (b), Temperate (c), and Boreal (d). These bubbles are displayed in smaller sizes on the top layer. The colours of the bubbles correspond to the four types of dryland forests. Refer to Table S3 for the full names of these variables.
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[bookmark: _Hlk170253070]Fig. S8 | Consistency of Modelled Canopy Height for Dryland Forests under Future Climate Scenarios. Panels a and b, respectively, show the Standard Deviation (SD) of predicted canopy height for dryland forests under SSP1, SSP2, SSP3, and SSP5 scenarios from 2021-2060 and 2061-2100, using projections from seven different models. Detailed descriptions of the four scenarios and the seven models can be found in Section of the Materials and Methods: Future Projections of Short-Forest Extent in Drylands in the main manuscripts.
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Fig. S9 | Changes in Climate Conditions of Dryland Forests under Future Climate Scenarios. Sequential numbers 1-5 represent the five climate conditions. Panels a-d correspond to SSP1, SSP2, SSP3, and SSP5 scenarios, respectively. Each subplot covers the future climate changes for dryland planted and natural short- and tall-forests, with the left side showing the period 2021-2060 and the right side indicating the period 2061-2100. The boxplot colours represent the four dryland forests. In the boxplot, the black line inside the box indicates the median, the box itself represents the interquartile range (IQR), and the vertical lines outside the box (whiskers) indicate the range within 1.5 times the IQR from the quartiles, with points outside this range considered as outliers (but here, the point of the outliers is not shown). Firstly, the projected future climate characteristics are obtained by synthesizing predictions from seven models, with the median value at each pixel representing the final future climate conditions. Subsequently, the change is calculated by subtracting the current climatic values from these final future climate characteristics at each pixel.
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[bookmark: _Hlk169857530]Fig. S10 | Projected Changes Faced by Global Dryland Forests. Changes in forest canopy height of global drylands in 2021-2026 (with the first row) and 2061-2100 (with the second row), and its proportions (with the third row) under SSP1 (a), SSP3 (b), and SSP5 (c) scenarios. The changes are classified into three categories: highly promoted (canopy height increase of more than 2 m), relatively stable (canopy height changes in the range of -2 to 2 m), and severely reduced (canopy height reduction of more than 2 m). The colour scheme, using dark-red, dark-blue, bright-orange, and bright-blue, symbolizes planted short-forests, planted tall-forests, and naturally occurring short and tall forests, respectively. In the waterfall plot with the third row, the current state is symbolized with dark-red, dark-blue, bright-orange, and bright-blue colours representing planted short-forests, planted tall-forests, and naturally occurring short- and tall-forests, respectively. The colours for the periods 2021-2060 and 2061-2100 in the waterfall plot match the colours of the points in the map, with a legend displayed at the bottom left corner. Additionally, a small amount of black colour on the far right of the waterfall plot indicates areas where woody vegetation taller than 2 m cannot be supported under each scenario.
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Fig. S11 | Statistics on Projected Changes Faced by Global Dryland Forests. The proportion of change (categorized as increase or decrease, color-coded) in global dryland forest (a), dryland planted short-forests (b), dryland natural short-forests (c), dryland planted tall-forests (d), and dryland natural tall-forests (e) canopy heights in 2021-2060 (with the first row) and 2061-2100 (with the second row) under the SSP1, SSP2, SSP3, and SSP5 scenarios.
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Fig. S12 | Challenges Faced by Global Dryland Forests. The first row (2021-2060) and the second row (2061-2100) project the SSP1 (a), SSP3 (b), and SSP5 (c) scenarios forest composition change, with probable conversions of current tall-forests to short-forests (red), short-forests to tall-forests (blue), and areas potentially losing the ability to support any woody vegetation above 2 m (black).
[image: ]
[bookmark: _Hlk170256745]Fig. S13 | Statistics on Challenges Faced by Global Dryland Forests. Panel a presents the percentage of current tall-forest that will be not able to support future tall-forest in global dryland forests (with the first row), planted tall-forests (with the second row), and natural tall-forests (with the third row). Panel b presents the number of turning to support tall-forest in global dryland forests (with the first row), planted short-forests (with the second row), and natural short-forests (with the third row). Panel c presents the number of no more support short-forest in global dryland forests (with the first row), planted short-forests (with the second row), and dryland natural short-forests (with the third row). Each panel shows the risk to dryland forests under the SSP1, SSP2, SSP3, and SSP5 scenarios for the 2021-2060 period (light colour) and the 2061-2100 period (dark colour).
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[bookmark: _Hlk171699127]Fig. S14 | Climate Change for Severely Impacted Canopy Heights of Short-Forests in Local Dryland Areas under the SSP2 Scenario by the 2100s. Box plots depicting changes in temperature and precipitation during the warmest season for severely reduced canopy heights of both planted and natural short-forests in drylands of Tropical Africa (a) and Boreal Asia (b) under the SSP2 Scenario by the 2100s. The boxplot colours represent the two types of local dryland short-forests. The black line inside the box indicates the median, the box itself represents the interquartile range (IQR), and the vertical lines outside the box (whiskers) indicate the range within 1.5 times the IQR from the quartiles, with points outside this range considered as outliers (but here, the point of the outliers is not shown). Firstly, the projected future climate conditions are obtained by synthesizing predictions from seven models, with the median value at each pixel representing the final future climate conditions. Subsequently, the change is calculated by subtracting the current climatic values from these final future climate conditions at each pixel. The severely reduced means forest canopy height reduction of more than 2 m.
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Fig. S15 | AIC Values for Models of Forest Canopy Height in Global Dryland. Environmental and anthropogenic variables were used with their corresponding Akaike (AIC) values after fitting the linear model, quadratic model, logarithmic model, general additive model, step model, hinge model, segmented model, and stegmented model (with 0.1% of the data and repeating the process 100 times). The lower AIC values indicate a better fit of the model.


[bookmark: _Hlk169857710]Table S1 | Moderate Resolution Imaging Spectroradiometer (MODIS) Land Cover Type (MCD12Q1, Version 6.1, Type1).
	Value
	Land Cover Type (Abbreviation)
	Description

	1
	Intact forests (In-fore.)
	Evergreen Needleleaf Forests (ENF)
	Dominated by evergreen conifer trees (canopy >2 m). Tree cover >60%.

	2
	
	Evergreen Broadleaf Forests (EBF)
	Dominated by evergreen broadleaf and palmate trees (canopy >2 m). Tree cover >60%.

	3
	
	Deciduous Needleleaf Forests (DNF)
	Dominated by deciduous needleleaf (larch) trees (canopy >2 m). Tree cover >60%.

	4
	
	Deciduous Broadleaf Forests (DBF)
	Dominated by deciduous broadleaf trees (canopy >2 m). Tree cover >60%.

	5
	
	Mixed Forests (MF)
	Dominated by neither deciduous nor evergreen (40-60% of each) tree type (canopy >2 m). Tree cover >60%.

	8
	Woody Savannas (W-sav.)
	Tree cover 30-60% (canopy >2 m).

	9
	Savannas (Sav.)
	Tree cover 10-30% (canopy >2 m).


[bookmark: _Hlk169857757]Table S2 | Summary of Canopy Height Growth Rates in Young, Mature, and Over-mature Forests in Drylands.
	Tree species
	sites
	Age class
	Age or Age Rang
	Canopy height growth rate m/yr
	Canopy height m
	Above original canopy height % (vs. year)
	reference

	Pseudotsuga menziesii
	Oregon Cascade Range
	Young
	28-34
	0.130 ± 0.010
	2.9 ± 0.1
	-
	ref. 1

	
	Oregon Cascade Range
	Mature
	67-77
	0.220 ± 0.020
	12.4 ± 0.9
	-
	

	
	Oregon Cascade Range
	Over-mature
	198-252
	0.130 ± 0.010
	33.3 ± 0.4
	-
	

	Populus euphratica
	Heihe River, China
	Young
	0-5
	0.149 ± 0.092
	-
	-
	ref. 2, with ref. 3 for Populus euphratica age class

	
	Heihe River, China
	Young
	5-10
	0.574 ± 0.306
	-
	-
	

	
	Heihe River, China
	Young
	10-20
	0.372 ± 0.177
	-
	-
	

	
	Heihe River, China
	Middle-age
	20-40
	0.269 ± 0.135
	-
	-
	

	
	Heihe River, China
	Mature
	40-80
	0.121 ± 0.001
	-
	-
	

	
	Heihe River, China
	Over-mature
	80-120
	0.075 ± 0.022
	-
	-
	

	
	Heihe River, China
	Over-mature
	> 120
	0.019-0.022
	-
	-
	

	Pinus nigra, Elaeagnus angustifolia, Prunus dulcis, Robinia pestifolia, Fraxinus angustifolia, and Prunus mahalep
	Central Anatolia, Turkey
	Young
	25-27
	-
	-
	170%-1100% (17 yr)
	ref. 4

	Populus
	Northwest New Mexico
	Young
	9
	~0.781
	-
	~403.226% (9 yr)
	ref. 5


[bookmark: _Hlk169857791]

[bookmark: _Hlk171699250]Table S3 | Abbreviations for Environmental and Anthropogenic Variables and Their Units.
	Environmental / Anthropogenic variables
	Abbreviation
	Units

	Precipitation
	Aridity Index
	AI
	unitless

	
	Precipitation of driest month
	PDM
	mm

	
	Precipitation of warmest quarter
	PWQ
	mm

	
	Precipitation of coldest quarter
	PCQ
	mm

	
	Annual precipitation variability
	APCV
	unitless

	Temperature
	Mean diurnal range
	MDR
	℃

	
	Mean temperature of warmest quarter
	MTWQ
	℃

	Soil
	Soil moisture content
	SM
	m3/m3

	
	Organic carbon content
	SOC
	%weight

	
	Silt content
	SILT
	%weight

	
	Clay content
	CLAY
	%weight

	
	Water table depth
	WTD
	m

	
	Bedrock depth
	BRD
	cm

	Disturbance
	Fire frequency
	Fire
	fires/yr

	
	Drought frequency
	Drou.
	droughts/yr

	
	SPEI variability
	SPEICV
	unitless

	
	Wind speed
	Wind
	m/s

	Topography
	Elevation
	Elev.
	m

	
	Slope
	Slope
	°

	
	Aspect
	Aspect
	°

	Anthropogenic
	Human footprint
	HF
	unitless

	
	Population density
	PD
	persons/km2

	
	Ruminants density
	RD
	numbers/km2


[bookmark: _Hlk169857814]Note: Ruminants density was calculated by weighting cattle (unit coefficients of 0.67), sheep (unit coefficients of 0.10), and goats (unit coefficients of 0.10)6.
Table S4 | Hyperparameter Tuning of XGBoost.
	Range of Hyperparameter
	Hyperparameter

	
	Planted Short-forests
	Natural Short-forests
	Planted Tall-forests
	Natural Tall-forests

	Booster = gbtree
	Booster = gbtree
	Booster = gbtree
	Booster = gbtree
	Booster = gbtree

	eta = (0.01: 0.2)
	eta = 0.035
	eta = 0.113
	eta = 0.035
	eta = 0.084

	gamma = (0: 1)
	gamma = 0.601
	gamma = 1.000
	gamma = 1.000
	gamma = 0.000

	max_depth = (5: 12)
	max_depth = 12
	max_depth = 12
	max_depth = 12
	max_depth = 12

	min_child_weight = (1: 6)
	min_child_weight = 3.995
	min_child_weight = 1.000
	min_child_weight = 6.000
	min_child_weight = 6.000

	subsample = (0.5: 1)
	subsample = 0.825
	subsample = 1.000
	subsample = 1.000
	subsample = 1.000

	nfold = (3: 10)
	nfold = 10
	nfold = 10
	nfold = 10
	nfold = 10

	colsample_bytree = (0.5: 1)
	colsample_bytree = 0.674
	colsample_bytree = 0.837
	colsample_bytree = 0.500
	colsample_bytree = 0.560

	lambda = 1 (Default)
	lambda = 1
	lambda = 1
	lambda = 1
	lambda = 1

	nrounds = (75: 2000)
	nrounds = 397
	nrounds = 1995
	nrounds = 183
	nrounds = 2000
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Table S5 | Previous Research Has Referred to These Ecosystems as Either Dryland Short-Forests or Possibly Dryland Short-forests.
	Region/ Address
	Does the objective of this study involve the examination of short-forests?
	Natural or Planted forests
	Tree species
	Reference

	Dry Andean dwarf forest zone
	Yes
	Natural
	Condalia thomasiana
	The native Condalia thomasiana dwarf forest reaches heights up to 6 m, and has a highly diverse understory of herbs, mosses and lichens, both terrestrial and epiphytic (ref. 7).

	Yili state, northwest China
	Just mention short-forests
	-
	Ulmus pumila
	The maximum canopy height of the Ulmus pumila is 8.3 meters (ref. 8).

	The Changwu in Loess Plateau, China
	Just mention short-forests
	Planted
	Robinia pseudoacacia
	[bookmark: _Hlk171114744]The average canopy height of Robinia pseudoacacia on the northern slope was reported as 10.03 ± 1.73 m, while a lower of 7.45 ± 1.57 m was observed on the southern slope (ref. 9).

	The Suide in Loess Plateau, China
	Just mention short-forests
	Planted
	Robinia pseudoacacia
	The average canopy height of Robinia pseudoacacia on the northern slope was reported as 5.20 ± 0.79 m, while a lower of 4.04 ± 0.28 m was observed on the southern slope (ref. 9).

	[bookmark: _Hlk171115344]Australia
	Just mention short-forests
	Planted
	Eucalyptus polybractea and Eucalyptus plenissima 
	The average canopy height of Eucalyptus polybractea and Eucalyptus plenissima was 4.60 ± 1.60 m (ref. 10).

	Ejina Oasis, located in the lower reach of the Heihe River
	Just mention short-forests
	Natural
	Populus euphratica
	The average canopy height of Populus euphratica was 12.23 m (agemean = 141.10) (ref. 11).

	Ejina Oasis, located in the lower reach of the Heihe River
	Just mention short-forests
	Semi-natural
	Populus euphratica
	The average canopy height of Populus euphratica was 6.08 m (agemean = 28.60) (ref. 11).

	Ejina Oasis, located in the lower reach of the Heihe River
	Just mention short-forests
	Planted
	Populus euphratica
	The average canopy height of Populus euphratica was 5.65 m (agemean = 26.20) (ref. 11).

	Northeast china
	Just mention short-forests
	Natural?
	Quercus mongolica
	The average canopy height of Quercus mongolica with less than 700 mm of precipitation was 7.85 m (ref. 12).

	The millstream-chichester national park
	Just mention short-forests
	Natural?
	Eucalyptus victrix
	The average canopy height of Eucalyptus victrix was 8~12 m (ref. 13).

	Gebel Elba National Park, south-eastern Egypt
	Just mention short-forests
	Natural?
	Vachellia tortilis subsp. tortilis, Vachellia tortilis subsp. raddiana, and Vachellia ehrenbergiana
	The average canopy height of three Vachellia trees was less than 10 m (ref. 14).

	The northern Zagros (located in the West Azerbaijan and Kurdistan provinces, Iran)
	Yes
	Natural?
	Quercus libani Olivier, Quercus infectoria Olivier and Quercus brantii Lindl.
	The Zagros forests comprise 20% of Iran’s total vegetation cover and are a habitat to multiple and endemic woody species, in particular, three oak species, including Quercus brantii Lindl., Quercus infectoria Olivier, and Quercus libani Olivier in both coppice and standard forms (ref. 15).

	The Cimarron National Grassland in southwestern Kansas, near Elkhart,
Kansas
	Just mention short-forests
	Natural?
	Populus Deltoides
	The average canopy height of Populus Deltoides was 9.6 m (ref. 16).

	The Sahelian and Sudanian ecozones of southern Niger
	Just mention short-forests
	Natural
	Combretum glutinosum and Combretum nigricans
	Combretum glutinosum and Combretum nigricans were short-statured trees (<12 m in height) (ref. 17).

	Jubilee Forest or Rakeen Forest
	Just mention short-forests
	Planted
	Pinus halepensis
	Heights of stand trees in West aspect (8.63 m) were significantly higher than those obtained from other aspects (range = 6.50~7.20 m) (ref. 18).

	The Gulf of Kachchh on the west coast of India
	Just mention short-forests
	Natural?
	Avicennia marina
	The average canopy height of mature mangrove was ranged from 1.0 to 6.8 m (ref. 19).

	Wulanaodu, china
	Just mention short-forests
	Natural?
	Ulmus pumila
	The average canopy height of trees (with age more than 60 years) was ~8 m (ref. 20).

	Jeongseon, korea
	Just mention short-forests
	Natural?
	Ulmus pumila
	The average canopy height of trees (with age more than 60 years) was 11.89 ± 0.42 m (ref. 20).

	Bayan Gobi, Khugnukhan, Selenge Steppe and Selenge River, Mongolia
	Just mention short-forests
	Natural?
	Ulmus pumila
	The average canopy height of trees (with age more than 60 years) was less than 8.01 ± 0.44 m (ref. 20).

	[bookmark: _Hlk171114987]Aran and Bidgol deserts
	Just mention short-forests
	Planted
	Haloxylon ammodendron
	[bookmark: _Hlk171114998]The average canopy height of trees was less than 2.75 m (ref. 21).

	Ebinur Lake Wetland Nature Reserve in the southern part of the Gurbantunggut Desert, Xinjiang Uygur Autonomous Region, in western China
	Just mention short-forests
	Natural
	Populus euphratica
	The average canopy height of the large trees was 7.16 ± 0.35 m, with a crown area of 20.77 ± 7.63 m2 (ref. 22). 

	Ziwuling mountain, south of the Loess Plateau, Gansu province, China
	Just mention short-forests
	Planted
	Pinus tabulaeformis
	[bookmark: _Hlk171114855]The average canopy height of the trees was 11.30 m, with the age of 50 years (ref. 23).

	Sahelian savannah of Leona, northwest Senegal
	Just mention short-forests
	Natural
	Acacia tortilis spp. raddiana, Adansonia digitata (baobab), Balanites aegyptiaca, Celtis integrifolia, Combretum glutinosum, Faidherbia albida, Neocarya macrophyla, Sclerocarya birrea and Tamarindus indica
	The average canopy height of these trees was less than 11 m (ref. 24).

	Americas, Africa, Asia, and Madagascar
	Yes
	-
	-
	Selection for greater cavitation resistance through narrow vessels will inevitably result in shorter stems and lower stature plants (ref. 25).

	Central-western New South Wales, Australia
	Yes
	Natural and Planted
	Eucalyptus albens, Eucalyptus blakelyi, Eucalyptus camaldulensis, Eucalyptus conica, Eucalyptus largiflorens, Eucalyptus melanophloia, Eucalyptus melliodora, Eucalyptus microcarpa, Eucalyptus populnea and Eucalyptus sideroxylon
	The real rate of coppicing due to cutting or ringbarking is likely to be much higher than 31% (ref. 26).

	Zhaojiayuan in Loess Plateau, China
	Just mention short-forests
	Planted
	Robinia pseudoacacia
	The average canopy height of the trees was 10.00 m, with the age of 30 years (ref. 27.

	Zhifanggou in Loess Plateau, China
	Just mention short-forests
	Planted
	Robinia pseudoacacia
	The average canopy height of the trees was 13.00 m, with the age of 30 years (ref. 27).

	Coronado National Forest on Mt. Bigelow, northeast of Tucson, Arizona, USA
	Just mention short-forests
	-
	Pseudotsuga menziesii, Pinus ponderosa and Pinus strobiformis
	The average canopy height of the trees in block 3 based on Unmanned Aircraft Systems (UAS) monitoring was 12.90 m (ref. 28).

	Tarim river basin, china
	Just mention short-forests
	-
	Populus euphratica
	The canopy height of the trees more than 15 m appeared sporadically (ref. 29).

	The Three-North (Northwest, North and Northeast) Shelter Forests Program (TNSFP) in China
	Just mention short-forests
	Planted
	Pinus sylvestris, Mongolia, Pinus tabuliformis, Populus and Robinia pseudoacacia
	[bookmark: _Hlk171114950]The average canopy height of the trees ranged from 1.50-14.50 m, with Populus having the highest canopy height (ref. 30).

	Jebel Marra region of Darfur
	Yes
	Natural
	Albizia amara (Roxb) Boiv, Acacia senegal (L.) Willd., Anogeissus leiocarpus (DC.) Guill. & Perr. and Balanites aegyptiaca (L.) Delile.
	In some cases for these species, smaller trees, but trees that were members of healthy populations, can be found in the rough upland grazing lands, while larger trees of the same species were found in cultivated or fallow lands(ref. 31).

	Makkah
	Just mention short-forests
	Natural
	Acacia ehrenbergiana and Salvadora persica
	The average canopy height of the trees was 3.52 m (ref. 32).

	Makkah
	Just mention short-forests
	Natural
	Acacia ehrenbergiana and Prosopis juliflora
	The average canopy height of the trees was 4.77 m (ref. 32).

	Makkah
	Just mention short-forests
	Natural
	Acacia ehrenbergiana and Rhazya stricta
	The average canopy height of the trees was 3.22 m (ref. 32).

	Dida-Hara, located at about 30 km east of Yabello town in Borana rangelands
	Just mention short-forests
	Natural?
	Acacia bussei Harms ex Sjostedt, Acacia etbaica Schweinf., Acacia nilotica (L.) Willd. ex Del., Acacia seyal Del., Acacia tortilis (Forssk.) Hayne and Acacia drepanolobium Harms ex Sjostedt
	The maximum canopy height of these trees was 5.027 ± 0.25 m, with the range from 0.00-20.20 m (ref. 33).

	Piura, Perú
	Just mention short-forests
	Planted
	Prosopis pallida
	The average canopy height of the trees was 9.58 m (ref. 34).

	Texas, USA
	Just mention short-forests
	Natural
	Prosopis glandulosa
	The average canopy height of the trees was 6.71 m (ref. 35).

	Mombasa, kenya
	Just mention short-forests
	Planted
	Prosopis juliflora
	The average canopy height of the trees was 12.89 m (ref. 36).

	Zagros woodlands, West Iran
	Yes
	Natural
	Quercus brantii var. persica
	[bookmark: _Hlk171112883]Persian oak (Quercus brantii var. persica) coppice trees were the most widespread tree species of Zagros semi-arid woodlands scattered all over the woodlands (ref. 37).

	Northern and eastern fringe of the Tarim Basin in the south-western part of the Xinjiang-Uighur Autonomous Region, PR China
	Just mention short-forests
	Natural?
	Populus euphratica
	The canopy height of the trees ranged from 3-19 m, averaging of ~7.00 m, with the age ranged from 55.5-112 years (ref. 38).

	The Afar region of Ethiopia
	Just mention short-forests
	Natural?
	Prosopis juliflora and Senegalia senegal
	The average canopy height of Prosopis juliflora was 4.20 ± 0.30 m, the Senegalia senegal was 3.40 ± 0.30 m (ref. 39).

	North sinai, egypt (gabal (g.) El-halal)
	Just mention short-forests
	Natural
	Juniperus phoenicea
	The average canopy height of Juniperus phoenicea was 4.71 ± 1.70 m, with the age range from 96-431 year (ref. 40).

	North sinai, egypt (gabal (g.) El- maghara)
	Just mention short-forests
	Natural
	Juniperus phoenicea
	The average canopy height of Juniperus phoenicea was 2.20 ± 0.60 m, with the age range from 50-262 year (ref. 40).

	Fufeng county, shaanxi province, china
	Just mention short-forests
	Planted
	Robinia pseudoacacia
	[bookmark: _Hlk171114903]The Robinia pseudoacacia was planted prior to 2022, and has the average canopy height of 10.00 m (ref. 41).

	Tarim river, xinjiang uyghur autonomous region, northwest china
	Just mention short-forests
	Natural?
	Populus euphratica
	The average canopy height of the Populus euphratica trees, which were situated at a distance from water sources, was 4.30 ± 1.33 m, while the average diameter at breast height was 74.90 ± 30.20 cm (ref. 42).

	Matopos research station (mrs) south west zimbabwe
	Yes
	Natural?
	Vachellia karroo
	The average canopy height of the Vachellia karroo trees was 5.67-6.20 m. Uninfected mature Vachellia karroo trees tended to be smaller in height and DBH than mistletoe-infected mature Vachellia karroo trees (ref. 43). 

	Yatir
	Just mention short-forests
	Natural
	Pinus halepensis
	The average canopy height of the Pinus halepensis trees was 10.00 m (age of 40), with little understory vegetation (ref. 44).

	Gulf of California, the northwest Pacific coast of Mexico
	Yes
	Natural
	mangroves
	Short stature mangroves can be the dominant form of mangroves in arid and nutrient-poor landscapes, and emissions from their deforestation and degradation could be substantial (ref. 45).

	Intermountain west, usa
	Yes
	Natural
	Pinus monophylla
	[bookmark: _Hlk171113761]Old Pinus monophylla trees have the property of being "stubby" (i.e. the combination of short stature and wide girth) (ref. 46).

	Central New Mexico, USA
	Yes
	Natural
	Pinus edulis, Pinus cembroides, Pinus discolor, and Pinus monophylla
	The majority of Pinus edulis trees exhibit a relatively short stature, with a mature canopy height of less than 10.70 m. These short Pinus edulis trees are frequently found in association with three other short Pinus species (including Pinus cembroides, Pinus discolor, and Pinus monophylla) as well as several Juniperus species (ref. 47).

	Southern and southeastern arid lands within the Tsavo Conservation Area, mainly in Taita-Taveta, Kitui, Makueni, Kajiado, Kilifi, Kwale and Tana River Counties.
	Just mention short-forests
	-
	-
	The Lygodactylus tsavoensis sp. nov. prefered mostly shorter trees and shrubs of a variety of species depending on the local circumstances (ref. 48).
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